The Agulhas Current forms an important link in the global ocean thermohaline circulation by its role in the inter-ocean exchange of water south of Africa. This process of ring shedding at the current's retroflection is dependent on perturbations to its trajectory that are sensitive to bathymetry. These perturbations may furthermore force the current to intersect shallow regions resulting in substantial changes to its path. A number of other flow characteristics of the system have also been deemed to be influenced by bathymetry. How dependent is Agulhas Current behaviour therefore on the bottom topography? We have used a regional, primitive equation model for initial experimentation. Removing the Agulhas Bank leads to enhanced inter-ocean flux, indicating its importance for inter-ocean exchange. Excising the Agulhas Plateau causes meridional meanders in the Agulhas Return Current to be unlocked from the bathymetry. Smoothing the continental slope weakens the current and substantially increases the direct inter-ocean flux.
Introduction 25
The Agulhas Current (AC in the following) is a major western boundary current 26 along the south-east coast of Africa. South of the continent it retroflects and most of 27 its water subsequently becomes part of the Agulhas Return Current [Lutjeharms and 28 Ansorge, 2001 ] that carries out large meridional meanders on its way eastward. The 29 retroflection of the AC is unstable and creates large Agulhas rings by loop occlusion. 30 This is the prime mechanism by which warm and salty water from the Indian Ocean is 31 transferred to the South Atlantic Ocean [Gordon, 1986] . Ring spawning events may 32 be induced by the shedding of a lee eddy from the western side of the Agulhas Bank 33 or by the arrival of a Natal Pulse [Van Leeuwen et al., 2000] , a singular meander, 34 from far upstream. A well-developed Natal Pulse may even cause an upstream 35 retroflection [Lutjeharms and van Ballegooyen, 1988 ] that will prevent AC water 36 from reaching the normal retroflection location thus temporarily interrupting inter-37 ocean exchange. All these flow features are in some way dependent on the 38
bathymetry. 39
It has been shown that the generation of Natal Pulses is due to an anomalously 40 weak continental slope [De Ruijter et al., 1999a] at the Natal Bight. When this 41 meander precipitates an early retroflection, this is due to the current being forced 42 across shallower topography of the Agulhas Plateau (location: see Figure 1 ). The 43 disposition of the retroflection itself may be a function of the shape of the Agulhas 44
Bank [De Ruijter et al., 1999b] as is the presence of a lee eddy on its western side. Current over the Agulhas Plateau is clearly circumscribed. Eddies shed by this 98 meander move westward [Boebel et al., 2003a] . South of this meander there is a warmAgulhas eddy [Lutjeharms, 1987] that has entered the subantarctic zone (named B in 100 First, the behaviour of the Agulhas retroflection is much like that in the control 172 run, including the location of the retroflection (not shown) and the average number ofring shedding events. However, the average volume transport of the AC is reduced to 174 66 Sv. This is due to the enormously reduced recirculation, and therefore of inertia 175 and water entrainment, west of 32º E in the absence of the Agulhas Plateau. The mean 176
Lagrangian flux into the South Atlantic is 34 ± 1.7 Sv. This value is lower than that 177 for the control run, but still represents more than 50% of the total Agulhas transport at 178 32°S. The major change for this experiment is in the meanders in the Agulhas Return 179
Current. When the topography is removed, non-stationary Rossby wave-like meanders 180 forms as they are not anymore constrained to one geographic location as in the control 181 run. They persistently move westward at about one degree of longitude in 11 (± 3.6) 182
days. 183
The effects of reducing the steepness in the continental slope around southern 184 Africa (by decreasing the "slope parameter" r to 0.1) are given in Figure 3 the slope gradient, the less inertial the current is and the less will be the tendency to 192 enter the South Atlantic as a free jet in a south-westerly direction and to retroflect. 193
The propensity of the current core to continue to hold close to the shelf edge, well into 194 the South Atlantic, may thus be increased, as is seen in Figure 3 . 195 
Conclusions

